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Abstract

According to the application of cable-driven parallel manipulator (CDPM) in a low-speed wind tun-
nel, fluid-structure interaction analysis of cable induced vibration caused by the incoming flow is
presented in this paper. The vibration characteristic of a cable with the airspeed of 17 m/s is ana-
lyzed using the fluid-structure interaction module of ANSYS workbench. The optimal pre-tension of
cable is determined through the unilateral fluid-structure interaction analysis. Then the vibration
characteristics of a cable under different conditions are simulated with bidirectional fluid-structure
interaction module, and the maximum vibration displacement point with corresponding change
history under different vibration conditions is given. The simulation results show that the maximum
vibration displacement point locates at the middle of the cable and the vibration displacement is
small. The maximum vibration direction is the same as the direction of the wind. Different operating
conditions have influence on the vibration of cable, but the influence is relatively small.
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Figure 1. The principle of the prototype
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Figure 2. Cable’s position in the fluid field
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Figure 3. Mesh generation of fluid field
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Figure 4. Pressure distribution around the cable

E 4. BRERAENE

©



IR 5%

5. FEIATRERERE SR

AT ZAFBI A 7 B ANSYS workbench " RIUELA 7122 HH LB CEX ANZS K 70 A ANSY'S
S5 G R ANA 0 R AR Sl A AT X R R A T RS R A, il S B

HREAHOC TR : Wi K P BRI, FEA83A N SON TS ), BB BORE . i Bk 5 1L
FPAS R 00T 48 IR B O -
TH—: a=45,8=30

ke 6 o, WS FIRENALRE NG DL, BRI SEALE S P L EAL, KA EDY 0.102 mm. U]
7 PR B R 2 e KA RS )RR AL RS R RN AR Ak . 48 RPN x J7 10 LIRS, R N y 77
7, z J7 SRS DN BIRZARFE A EA —ERR, KA AR, BRI RS o
—EZN . IR 0.0085 s, YRANFEMS 18] A9 RIUN LR AR L, (HRE TR O RRES I
TREJE, XA AL 2l T2 A B JE RN 51 kS, kB D 4 A e A O A R Bk — A )
PR, A3 SR S B I 7] B2 98

TH=: a=45, =45

Wk 8 PR, @A RIS DL, BTSRRI VBRI, LR AR LN, B I
P LR, SRIIREIAIE B AR K, S KR AR A Th () LB, iR KAz A2 0.113 mm. W1 9,
AR EEERIUN x Jr 1) B, y T AR 2 7 [ SRR B RN EEAR — - SRR 3N 52 2SI AR R FELJE AN B2
PREAE AR ISR TR S IO DL T, SR IREN RIS ZE IR IRB0H I 0.0085 s, Hh Ukl WARHRS) A 1A
DRI

Table 1. Displacement of the maximum vibration displacement point with different pre-tension of cable
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Figure 5. Flow chart of the bidirectional fluid-structure interaction analysis procedure
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Figure 6. The vibration displacement of every point of the cable
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Figure 7. Time-history curves of the maximum vibration displacement point
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Figure 8. The vibration displacement of every point of the cable
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Figure 9. Time-history curves of the maximum vibration displacement point
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